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) CHOCOE BLINPABAEHMUS AEDOPMIA:
POBAHROM OECAAHCA KOJIOHHKL

 N3gGpetanme OTHAEWTCHA K cnocoba,
nounz'qgﬂé_ﬂul{ AAR AMEBRABUWS CMITHS Q6
canHVK XONQHH B CRBBXVHEX HEGTAWOR W 1"
~OROIR NNOMMILNEBHHOCTM, § WACTHOCHS, NpH
paBOTaX MO KANWTANEHOMY DEMONTY 0GCARHNK
XOROWH, X ‘

Uens1a nsaBpoTesw SRIRRTCR RORWE-
NHO QOPOEXTHRHOCTI BNNPORABIME REPOPMY-
porauHOR OBDCAANOR KONOHHE.

H2 &ur.1 nsoSpaxsid KONTIOMDBKA, ONY~
uieHHas 8 05CAAHYI0 KOACHKY NWRE BHNPas-
ARBMOFO Y<ACTRE M COCTORWSA N3
PUADSBAKUMECKDIO PACWMPUTENS 8 shae THl-
PABAWMELKON AOPHMPYIOWEN FONOBKK ¢ xnans-
HaM ARS  3ANOANENUN MUAKLOCTYHIO
TPAHCNORTHOR KONOWIM TOYE B kAGNAHON AN
CANBE XIAKOGTW »3 TPYS NP NOIEME KOMND-
HOBKN M3 CREIMMIN; HA Oir.2 -~ pabota $op-
MUY UGN ronopxXk B AWAPI BASEMOM
YNICTRR: WA ¢mr.d — paspod GopmnpyLLen
FONQeKM,

2

(S7) WsoGpeatensue orsocwica & chocobam,
NOUMENIERUM QNS WHRPIRACHR RedOpmn-
POBINKOR, DBCARHON KOMOHHY B HEPTRHUX U
YR20RNX CraAXHMIX, Liens n3olperenus ap-
AAGTCS ROMWWENVE SPPEXTHEROCTI ShNPaD-
neHNS ASPOIPMBPORAHNOR DECaANHOR
xonoHHst. [}aa 31010 3 0BCanHyIo KOMOHHY Cny-
CREIOT. ROA0KNY TPYE © rMapanaweesxon Ao-
pHupy1uleR ronagxon U1M). Mogawot 8 Toybu
»oum0CTH NOR PaGowm aamnemen h npoua-
BORAT CTIWILID NEPEMORIEHUA KOAOHHW TPVE €
AT apons SUNPPRNREMCIO YNICTS, NPUIEH H
RORAOHR CTARMK ITPOMSROART REpEMAWEHNE
canoynw veys ¢ A7 epons eunpaRAREmOrD
YRECTRA ChSY PEEpX fipn paliouen gasmenui
w 8. 3. 1 vaba.

Cnocob SHNPANIERNA A8 POPMIPOBIHHOA
o6cannoR XOROMKM OCYIRECTBRAIOT CAAAYI0-
v 0BaSOM,

, COyeRmOT K SUMPSAARGMOMY YNALTKY 1
xonomny TPY0 3 € GopMUPYIOLLEH 010BLOR 2.
MOAMOT 8 KDACHRY TPYD I muaKoCTe noa paBio-
WM QABNENNCH 1 AROUIBORAT NEPEMEWEHMT
xonomrsl ToYE 3 BLOAS RUNPABANAMDIO YHBCT-
x5 8 npouecea pabouero YUK, NPUREM pato-
wWR WA (INOMBBORAT CTBAWANO, B hd KIXQ0W
CTOAUM NPPNIBORAT NEepemeIyerue ROAOHHL
TpyS 8300k EHMNPIBAAEMOID YBCTKI CHndy
ssepx npu paliouem Agenelmn B ruapawsvie:
crafl SopMmpyiouiel ronasge.

Cnocob 0Cyet TBARIOT CABRYIOUWUM oBpa~
aom,

OBcanian KOAOHHE RUBMBTHOM 146 mmc
vonupoR crere 10 MM ChMarz Ka raybnne
1200 w. Matepuan aBCIRHON LCNOKHU CTAMD
rpynnu nposrocTn A& ( d, - 6500 xrefee oy =
- 3B00xre/esd). WaBnonom puamerpor 124

{

15709 ‘00 VRI 12:58 {[TX/RX NR 8430}

T ns )

——— e ¢ S s ¢ $ 8 S W

o
Y

[V 8vCLLS]



.

15-08-00 13:19

YO =Tachnische Unlversitdt ilmenau PATON

+40-20TT=604558 T-530  P.24/28 #0900

3 1677248 4

MM ONPBACANNIS HAAPOXDAWMOEYS B oBcason
KUnoHKE ha ryBuns (200 1, NMonyunan notar-
xy = wabnon wa npoxosnT, Ulabaon meandr-
pom 1IB mm npoxoawr. Xecrxwi ralapwt
GOPMUDYINLLBA TINCAKY 10 ANAMSTPY COLTRD-
ARaT 118 mm,

YCTanosuau pasznoummeHws cextopos 4
doprupyatued ronosku. Jluamerp ux pasasu-
maHnn—AQnrat COOYRRYETO0AOTY ouyvpomu-
My QuaMeTpy 0GCAAHOR XONOHHN OT ANIMETDS
116 MM 40 AM3METRS 126 MM,

DOPMWIRYIOLIEH FONDBKD 2, HACTPOSKNAR
Ha 32AAMHLA MIKCRMIANBHUA AKBMETD B PaC-
WHPEHHOM COCTORHUM, COOTBETCTRYWNWA KO-
MUHINLHOMY QWBHBTDY OOCARHMOR XOAOMMb,
ONYYCKBETCR HUNE CHMATOTD YHICTRD.

Onpageafor ytunms, cOaRABATMuE Cox-
TOPaMM 4-SOPMUDYIDWEH rOTOBKN 1Y BHYTDEN-
K TAINBTD 0GCaIvON KOADHHY §:

Pw3,14 - T.1 - 10 - 120 = 26800 «r.

rae D = 7.1 e = auyTpasHuR DeaMeTD peam
HOBOR YAAOTHIENVNOA MAHHKATH NAA COXTO~
pam :

L~ 10.c ~ gannag PERMrOBOR YNAOT N
TONMHOA MANNRETH,

10

19

20

2B .

P = 120 xrc/caf — pabiouen nsdutownoe

NARABHME JAARGCHA B TOnoRYR 2. noaTBepx:

‘mrmoa TGXHWNAEKDR XEPAKTBPUCTMRON.

ONnPUABRAIDT YRENH0E JIRACKUR, COXAE"
228100 CEKTODANN FONQAXI 2, RO KHYTDANHS-
My aviemeTpy 9GCARNOR KoADHIseL

Pr“fe—%ﬂ‘m =
= 1410xrc/cm’s

rre D > 12 ti = SHYYPORHUA JWAMETD NOBEY
XHOCTON KOHTINTE; .
=05 CM — AAKKA KOHTIKYD COKTOPOA.

Tax 06pasom, YAENSHOA ARBACHUE, CO-
IABAEMOE CEXTOPAMN NO AWYTRENNENY RMa~
~eTpy obcaanof KOnOHNM, COCTASAsET N0
40% ov.

MogaepXwead a rapowre 2 patoves wabw-
aHOR ganaevie, pashae 120 ere/ewd, Tanyr
noavoMHRKon TpyBy 2 Ssepx W cosepuianT
NapEUA NPOx0R HOPMMPYIOWER ronosxoi Ya-
pes csuiti yuacrox 1 obcagrof agaoans,
20318857 Ha 0BCAANYID KOACHNY KONTIKTHUE
n oCenb@ HATDYSIN,

DNanee, c6pocre assnenue 40 HyAas. ONy:
CRIOT KAMIORORKY C PAPMUDYIOWER 1onoaxoh
2 HYXO CHAYOrD YNBCTK2 1 ¢ COBEPW AT BTO-
POH NPOXGR 8 COOTRETCTABNHT YarxkKe TpeTUR
NPEXOA CHAJY BABPX, @HKCHDYA N0 TURPAGAU"
yetxdmy UNauxatopy ceca (MB) ocebue na-
TRYIRH.

flonyMeHHme SCeBuR NarPyIKkl COENeHN B
Tabmaga.

AHIRUSHPYR OCEBME HAIPYSXI. OTHEWS 0T,
YTO NOT/IE BTAPOTO NPOXOAI OHMN  CHYRVIAWCE
»a 18%, MO cpaswEHWIO C NapauM, 3 nocne
Tpeteere npoxoaa — 4a 35%. ’

ORANARD, HAVMHAA NANEBWA NPOXOA, MOXNHO

CO3AARATS vABMTOUHOE AABNAHME B rUADABAK-
ECKOR $APMUDYI0ILIEA ronaeke ¥ Gomswe 120
Krc/on’. 370 QIPASHTCA 13 SEAMMNHE JOHToX-
iz n ocealx warpyaxer. Odin B0apacTyr.
CneAR 38 BOIPICTAHHEM DTIRON HITPYSKM MO
VB, nensds RoTyCKaTy, YTobu ee ReAwmMNe
npesucund 300 xH sonoanwTenwHo x eoby
TPYE HY KUTODWX CHYIENS £OMNOHORISE C $OD-
MHPYOREH TOROBXO&R, TaX KBK BOIMMKAET
oRLHOLTS NOPWBS TRYD.
Ecnu ocopER Warpys«a npmbmikeetcs ¢
STOR SEMMMAL NEOBIORUMO CHMTS wabu-
TONNDE SIRNBHME INRKOTTI B rofOBKRE Zanpe-
neaax o1 15% Gr ¥ OPORCAKWT. APCTRXKY
LHMIY BUBPX NEPEI CAATUA YUSCTOX,

CHIOKEHIRO OCABNX HBTPYIOK DPM NOBTUP-
HMX NPONERSX FOMDSRK 2 COMALTEALLTBYEY O
TOM, 4TO CMATUE 06CaANOA KONDHHM YCTPaHd-
APCN. IPOROARMOICTE - TIO KOADMNHE SOCCTaNnas-
AnBITTCR.

Qopuyns wiobpevenus

Cnocob sunpagnemms AeGOpMHpOea ks Hof
o6caaHod KOADHH L, BRMOUBIBUYAG CNYCK X B
NPABAREMOMY YHACTXY TPAWCTIOPTHOR XOAON-
Hw TPY0 C TREDSRNIIECKUM PECWHPHTENEN,
nOZAYY 8 TPYON XMRXDCTH NOR PREOUMM AaB-
NORMEM U MEPEMBLINMA KONOHNS TPYG BRoat

yR3CTXA 8 npouecen paioveio
QNI DY ARSI LKA CR TeM. V0. € Rent
noDuiueid  FOGOKTUDHRE™ RNNPaSSENUA
a20oPIPOBIMHOR OECARHOA KOMOHNL, 8 K2~
NECTDE TRADIBAPIBCRING PALWHRUTEAR ML
NONSIYIIT TRADARINECKYY) A0PHNPYIONYIO
ronoaxy. npwieM pebpaa ukn NPOVIDARNT
CTRRIANGD, 3 M3 XORZ O CYAQUM AROWIBOART
NEPEMEIEHNE MoK TRYD 84076 BNAPIS-
AREMOIO YNECTRE Chitsy BoepX npu paBowam
ABDRNEHMK B TMAPABAWSECKON AOPHWPYOWH
ronoaKe.
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. (46) September 15, 1991, Bulletin No. 34
(71) All-Union Scientific-Research and
Planning Institute of Well Casing and -
Drilling Muds
(72) V. P. Pankov, M. L. Kisel'man, S. F.
Petrov, S. V. Vinogradov, and S. M.
Nikitin
(53) 622.245.4 (088.8)
(56) USSR Inventor's Certificate No.
311908, cl. E 21 B 29/00 (1976).

USSR Inventor's Certificate No.
488000, cl. E 21 B 29/10 (1972).
(549) AMETHOD FOR
STRAIGHTENING DEFORMED
CASING

[vertically along right margin]

9HSU 111677248 Al

(57) The invention relates to methods

- that can be used to straighten deformed

casing in oil and gas wells. The aim of the
invention is to improve the efficiency of
straightening deformed casing. For this
purpose, a string with a hydraulic coring
head (CH) is lowered into the casing.
Fluid at the working pressure 1s delivered
to the pipes and the string with the coring -
head is moved along the section to be
straightened in stages, where in each
stage the string with the coring head is
moved along the section to be
straightened from the bottom up, at the
working pressure in the coring head. 3
drawings. 1 table.
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The invention relates to methods that can be used to repair collapsed casing in wells
for the oil and gas industry, in particular for major repair work on casings.

The aim of the invention is to improve the efficiency of straightening deformed casing.

Fig. 1 shows the assembly lowered into the casing below the section to be straightened
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for
filling the work string with fluid and a valve for draining the fluid from the pipes when the
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section
to be straightened; Fig. 3 shows a cutaway view of the forming head.
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The method for straightening deformed casing is carried out as follows.

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is
delivered to string 3 at the working pressure, and string 3 is moved along the section to be
straightened during the operating cycle, where the operating cycle is carried out in stages and
in each stage, the string is moved along the section to be straightened from the bottom up, at
the working pressure in the hydraulic forming head.

The method is carried out as follows.

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of
1200 m. The casing material is steel of strength group D (ofillegible subscript] = 6500

kgf/cm2, oy = 3800 kgf/em?). Using a gauge of diameter 124
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through.
The hard clearance of the forming head with respect to diameter is 118 mm.

The parting parameters of sectors 4 of the forming head were established. The
diameter of their parting should correspond to the inner diameter of the casing, from a
diameter of 116 mm to a diameter of 126 mm.

Forming head 2, adjusted to the specified maximum diameter in the expanded state,

correspondmg to the nominal diameter of the casing, is lowered below the collapsed section.
‘ The forces created by sectors 4 of the forming head on the inner diameter of casing 5
are determined :

P=314-71-10-120=26800kg

where D = 7.1 cm is the inner diameter of the rubber packing ring under the sectors;

L =10 cm is the length of the rubber packing ring;

P = 120 kgffcm? is the working excess pressure of the fluid in head 2, confirmed by
the specifications.

The unit pressure created by the sectors of head 2 over the inner diameter of the
casing is determined:

_ 26800 26800
it D1 3141205

= 1410 kgf/cm?2,

where Dj, =12 cm is the inner diameter of the contact surfaces;

1= 0.5 cm is the contact length of the sectors.

‘Thus the unit pressure created by the sectors over the internal diameter of the casing is
up to 40% oy.

Maintaining a working excess pressure in head 2 equal to 120 kgf/em?, it is pulled

upward by string lift 2 and the forming head makes the first pass through collapsed section 1
of the casing, creating contact and axial loads on the casing.
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Then, releasing the pressure down to zero, the assembly with forming head 2 is
lowered below collapsed section 1, and the forming head makes the second pass and
accordmgly also the third pass from the bottom up, the axial loads being read using a
hydraulic scale.

The axial loads achieved are summarized in the table.

In examining the axial loads, note that after the second pass, they were reduced by
16% compared with the first pass, and they were reduced by 35% after the third pass.

However, when starting the first pass, excess pressure in the hydraulic forming head of
even higher than 120 kgf/cm? may be created. This is reflected in the magnitude of the contact
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic -
scale, its valie cannot be permitted to exceed 300 kN above the weight of the string on which
the assembly with the forming head is lowered, since the risk of snapping the string arises.

If the axial load approaches this value, it is necessary to reduce the excess pressure of
the fluid in head 2 within the range of 15% cy and to continue pulling from the bottom up
through the collapsed section.

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse
in the casing is removed, and the productivity along the string is restored.

Claim

A method for straightening deformed casing, mcludmg lowering a work string with a
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working
pressure, and movement of the string along the section to be straightened during the operating
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating

“cycle is carried out in stages, and in each stage the string is moved along the section to be
straightened from the bottom up at the working pressure in the hydraulic coring head.
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[see next page for tables and figures under columns 5 and 6}
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[table and figures under columns 5 and 6]

Work interval, m

Minimum axial forces, kN, after pass

1st

2nd

3rd

1220-1190

155

130

100

[see Russian original for figure]

[see Russian original for figure]

Fig. 2
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[see Russian original for figure]

Fig. 3
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